.
Electrostatic potential profile
In our devices, electric potential between graphene and top gate seems to be strongly influenced by top gate voltage, but less influenced by global back gate voltage [2] . The oscillation patterns along the N B direction are quasi-periodic with almost same interval at both low and high carrier density in all devices of different dimensions. For example, the oscillation period measured along at V TG = 1.4V and at V TG = 3V show 2.29V and 1.89V, corresponding to LGL cavity length of 51 nm and 46 nm, respectively ( Figure S4a ). This confirms our interpretation that variation of potential barrier width is not substantial, less than 10 nm range, as back gate voltage changed (Table 1) . We attribute this behavior to the electric field screening of global back gate by top gate, source, and drain metal electrode [2] [3] [4] as well as to the nonlinear screening effect at p-n junction in our BLG devices [5] . Table 1 . Figure S8 . Sum of top gate resonant cavity (yellow) and cloaking cavity (green) length was plotted as a function of BLG physical channel length (100 nm/ 120 nm/ 150 nm).
Scaling of resonant cavity size in BLG devices
We also examine the scaling of resonance cavity lengths due to different origins for three devices. As shown in Fig. S8 , the "cloaking cavity" length scales linearly with the physical channel length, and the sum of the cloaking cavity length and top-gate cavity length is in good agreement with the physical length. These results again support the observation of electronic cloaking effect. We also note that the resonant cavity length for the top-gate confined cavity becomes slightly smaller for shorter channel length devices, despite a fixed top-gate length of 30
nm. This could be due to the increased fringing field screening effect from electrodes in the shorter devices [7] .
